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 Research article
 Breast cancer screening amongArabic women living in the State ofQatar: Awareness, knowledge, andparticipation in screening activitiesTam Truong Donnelly1,*, Al-Hareth Al Khater2, Salha Bujassoum Al-Bader2, MohamedGhaith Al Kuwari3, Nabila Al-Meer2, Mariam Malik3, Rajvir Singh2, Sofia Chaudhry4,Roqaia Ahmad Dorri41Faculty of Medicine, The University of
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 ABSTRACTBackground: Breast cancer is the most common cancer among women in the State of Qatar, and theincidence rate is rising. Previous findings indicate women in Qatar are often diagnosed with breastcancer at advanced stages and their participation rates in screening activities are low.Purpose: To investigate within the State of Qatar Arabic women’s knowledge regarding breast cancerand breast cancer screening (BCS) methods and their participation rates in BCS. This paper reportson the results of a cross-sectional survey.Methods: A quantitative, cross-sectional interview survey was conducted with 1,063 Arabic women(Qatari citizens and non-Qatari Arabic-speaking residents), 35 years of age or older, from March2011 to July 2011.Results: Of the 1,063 women interviewed (87.5% response rate), 90.7% were aware of breastcancer; 7.6% were assessed with having basic knowledge of BCS, 28.9% were aware of breastself-examination (BSE), 41.8% were aware of clinical breast exams (CBE), and 26.9% were aware ofmammograms. Of the women interviewed, 13.8% performed BSE monthly, 31.3% had a CBE once ayear or once every two years, and 26.9% of women 40 years of age or older had a mammogram oncea year or once every two years. Participation rates in BCS activities were significantly related toawareness and knowledge of BCS, education levels, and receiving information about breast cancer,self-examination or mammography from any of a variety of sources, particularly physicians.Conclusions: Study results demonstrate that despite the existent breast cancer screeningrecommendations, less than one-third of Arabic women living in Qatar participate in BCS activities.Public health campaigns encouraging more proactive roles for health care professionals regardingawareness and knowledge of breast cancer, BCS, and the benefits of early detection of breast cancerwill help increase screening rates and reduce mortality rates among Arabic women living in the Stateof Qatar.
 Keywords: Qatar, breast cancer screening, breast cancer awareness and knowledge, Arabic womenbreast cancer screening, Qatar females, breast self-examination, clinical breast examination,mammogram
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 BACKGROUNDWorldwide, breast cancer is the most commonly diagnosed and one of the leading causes of cancerdeaths [1,2]. In the Middle East region, the incidence of breast cancer has substantially increased inthe last 24 years [3]. Women are not only being diagnosed with breast cancer in the later stages ofthe disease but also a higher proportion of younger women in their thirties and forties are clinicallypresenting with breast cancer [3–5]. According to the World Health Organization (WHO), Qatarexperienced a 12.9/100,000 breast cancer mortality rate in 2008 [6]. This mortality rate is higherthan other Arab peninsular countries, such as Saudi Arabia (10.4/100,000) and the United ArabEmirates (10.9/100,000), which also have lower incidence rates of breast cancer compared to therest of the Middle East [6].Qatar has experienced substantial development and lifestyle changes in the past few decades,
 which have been largely driven by oil and natural gas wealth [7]. Prevalence and patterns of cancerhave been affected by rapid growth and subsequent environmental and social changes [3,7,8]. In2007, 20% of cancer cases receiving treatment in one oncology hospital in Doha (Al Amal Hospital)were for breast cancer [9]. Data reviewed by Bener et al. from Qatar’s 2006 National Cancer DiseaseRegistry, and the WHO (2008) revealed that breast cancer is the leading cancer diagnosis, far greaterthan other most common cancers for Qatari women [6,7].
 A note on terminologyWe refer throughout the paper to ‘Arabic’ women. This term defines our study group as Arabicspeakers, despite the fact that they are not all ethnically Arab. We use the term Arabic as a shorthandfor ‘Arabic-speaking’ in this paper. See ‘Study population’ in the Methods section for further details.
 Breast cancer incidence rates in the Middle East region
 According to the International Agency for Cancer Research and GLOBOCAN 2008 estimates ofage-standardized rates of breast cancer incidence and mortality, breast cancer incidence rates in theArab Middle East are currently highest in Lebanon (55.4/100,000), followed by Bahrain(49.8/100,000) and Kuwait (47.7/100,000) [6]. In the Gulf Cooperation Council (GCC) countries,1breast cancer incidence rates are highest in Bahrain (49.8/100,000), followed by Kuwait(47.7/100,000) and Qatar (38.1/100,000). Compared to other Arab peninsular countries, such asSaudi Arabia (22.4/100,000) or Yemen (20.8/100,000), Qatar’s incidence rate is high [6,10]. Whilebreast cancer incidence rates in Western and European countries have stabilized or increased slightlyin recent years [1,6,11], breast cancer incidence rates in Middle Eastern countries are increasingrapidly, and Qatar is no exception [7,8]. Bener et al. (2008) reviewed Qatar’s National Cancer DiseaseRegistry and found a 57.1% increase in total cancer cases in Qatar from 2002 to 2006 (360 casescompared to 170 cases between 1991 and 1996) [7].
 Breast cancer screening
 Mortality rates have decreased by 25 to 30% with early detection, improved quality of screeningactivities, and enhanced treatment [11,12]. Breast cancer detected in the early stages has a higherchance of responding successfully to treatment [12,13]. Arabic women currently face a significant riskof high mortality rate from breast cancer due to frequent diagnosis in the advanced stages of thedisease [7,8,14,15].Early detection and screening activities of breast cancer include breast self examination (BSE),
 clinical breast examination (CBE), and mammography. Mammography can reduce mortality rates inwomen aged 40 to 74 by 25% [11,16]. The WHO (2011) reports mammography to be the mostsuccessful way of detecting breast cancer amongst women older than 50 [1].Previously in Qatar, the breast cancer screening (BCS) recommendation was for a monthly BSE with
 a yearly CBE for women aged above 35 years and a mammogram every two years for women aged40–69 years, unless otherwise advised by physicians [17,18]. However, BCS recommendations arecurrently being revised in Qatar to reflect Qatar’s health care context and to meet the need of cancercare for younger women. The guidelines now recommend a monthly BSE starting at age 20, a yearly
 1GCC countries include Saudi Arabia, the United Arab Emirates (UAE), Qatar, Bahrain, Oman and Kuwait.
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 CBE for women aged 35 and above, and an annual mammogram for women aged 40–69 years,unless otherwise advised by physicians.Although data related to breast cancer research in the Middle East is scarce [7,19], previous studies
 in the region have found low BCS participation rates amongst women [8,13,20–22]. In a more recentstudy of 1,200 Qatari national women between the ages of 30–55 years, it was discovered thatdespite an adequate knowledge of breast cancer, participation rates in breast cancer screeningactivities were low; BSE 24.9%, CBE 23.3% and mammography 22.5% [13,20]. Of note, womentaking part in these activities were mainly young and of higher socioeconomic status. These rates arevery low when compared to women’s breast cancer screening rates in countries such as Canada,Denmark, Finland, Sweden and the Netherlands, where 70% to 85% women aged 50–69 years havehad a mammogram in the previous three years [23]. National screening programs vary; therefore,benchmarking remains a challenge. However, low breast cancer screening participation rates in Qatarshould raise concern among health care providers and policy makers alike.
 Barriers to Arabic women’s breast cancer screening
 Factors that are associated with women’s compliance or lack thereof in BCS activities must beinvestigated to create an effective intervention strategy. Studies have also shown that physician’srecommendation acts as an enabler, while not receiving a recommendation can act as a barrier [8].Previous studies have revealed that additional barriers to mammogram practice include fear ofcancer, fear of finding out one has cancer, the notion that there is no cure, perceived benefit, time,cost, fear of gossip, fear that breast examination and mammogram could be painful, husband orother male family members objecting to breast examination, preference for a female healthprofessional, accessibility of the health care system, perceived effectiveness andembarrassment [8,14,20–22,24,25].In some conservative Arab areas, barriers to BCS can also include travel restrictions for women,
 some of whom may not drive or travel alone without a male due to laws or customs [20,22]. Coupledwith male relatives who may not be supportive or who object to such examinations, women arevulnerable to the risk of discovering breast cancer at later stages if they are not comfortable raisingissues of breast lumps and breast exams. Consequently, health promotion messages must alsopromote male encouragement of their female relatives’ decision to seek a mammogram [19].Studies have shown that knowledge, attitudes, beliefs and practices related to breast cancer
 screening practices are influenced by social and cultural frameworks [8,14,20–22,24,25]. Therefore,it is essential to examine knowledge, attitudes, beliefs, practices, barriers and enablers for specificpopulations before designing and implementing an intervention strategy [21,25–27]. Accordingly,contextual factors that influence breast cancer screening practices amongst Arabic women living inthe State of Qatar must be investigated in order to design a socio-culturally appropriate interventionstrategy that addresses the threat of breast cancer in Qatar.
 The multiple intervention frameworkBecause breast cancer screening is complex in nature and has many interrelated determinants,promoting breast cancer screening behaviors requires a comprehensive set of intervention strategiestargeting individual behavior changes, collective capacity and action, and supportive environments.The Canadian Ottawa Charter for Health Promotion confirms that health is influenced by contextualfactors including those that are social, economic, political, and cultural [28]. Thus, developing asuccessful health promotion program necessitates more complex, multi-sector interventions thatfacilitate individual behavioral changes and address those contextual factors that influencehealth [28,29]. See Fig. 1.The design of multiple intervention programs for community health involves the deployment of
 multiple strategies via multiple channels to deal with the health problems. These strategies are aimedat individuals, groups, communities, organizations and policies. The goal of this research study is todevelop, implement, and sustain an intervention program that raises awareness of breast cancer andincreases women’s participation in breast cancer screening activities. To achieve this goal, a multipleintervention conceptual framework was adopted for the design of our research program [29]. Athree-phase research program was planned. The aim of Phase I was to seek understanding ofbreast health issues as experienced by Arabic women in Qatar. The aim of Phase II is to identify and
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 Figure 1.Multiple intervention framework [29].
 implement strategies that would assist and encourage women to participate in breast cancerscreening activities. The aim of Phase III is to evaluate the feasibility and sustainability of suchstrategies in order to increase participation in breast cancer screening activities over the longterm [30–32].Phase I currently consists of two studies: a quantitative cross-sectional interview survey and an
 exploratory, qualitative study using individual in-depth interviews conducted with Arabic women,Arabic men and health care providers in Qatar. Based on the results of the quantitativecross-sectional survey, the primary outcomes of interest measured for this paper include (a)awareness of and participation rates in breast cancer and BCS of Arabic women living in Qatar, and(b) the relationship between Arabic women’s awareness, knowledge of breast cancer and itsscreening, select socio-demographic factors, and their participation in BCS (mammogram, clinicalbreast examination, breast self examination).As part of phase I of our research program, a quantitative, descriptive cross-sectional
 community-based interview survey with Arabic women living in Qatar was conducted from March2011 to July 2011 to investigate women’s participation rates in breast cancer screening activities,their knowledge about breast cancer and its screening methods, barriers and facilitators toparticipation, and their view of the current breast cancer screening programs in the State of Qatar.Data was collected to answer the following research questions:
 1. What are the participation rates of Arabic women in BSE, CBE, and mammogram?2. To what extent are Arabic women’s awareness and knowledge of breast cancer (BC) and its
 screening, as well as other selected factors, associated with BCS behaviors?
 Ethics approval for this research study was obtained from the Hamad Medical Corporation ResearchCommittee and the University of Calgary’s Conjoint Health Research Ethics Board. Consent toparticipate in this study was obtained from each participant. Prior to conducting an interview, eachparticipant was given an explanation of the study and her rights according to standard interviewguidelines. Participants were assured that all information would remain confidential, and interviewquestionnaires were stripped of identifying information to preserve confidentiality.
 METHODSStudy populationAccording to 2010 census data in Qatar [33], there are approximately 72,240 women who are35 years of age and older living in Doha, Al Wakrah, and Al Khor/Al Thakhira, of which there are60,937 women 35 years and older in Doha; 7,909 in Al Wakrah; and 3,394 in Al Khor/Al Thakira.Based on a 95% confidence level, the study’s sample size was calculated using Cochran’s formula forsample size [34]. See Fig. 2.A convenience sample of 1,215 self-identified Arabic women (Qatari citizens and non-Qatari
 Arabic-speaking residents) who met the study’s inclusion criteria was approached and invited to
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 Population of women 35 years and over
 Sample size using a margin of error of 3.5%
 Sample size using a margin of error of 5%
 60,937 640 315
 7,909 83 41
 3,394 36 18
 72,240 759 374
 City
 Doha
 Al Wakrah
 Al Khor
 Total
 Figure 2. Study sample calculation based on Cochran’s formula for sample size.
 participate in the survey, 1,063 of whom agreed to participate in a structured, face-to-face interview(87.5% response rate). Study participant inclusion criteria also included being aged 35 years orolder, recruitment from one of seven different health care settings in Qatar, and having lived in Qatarfor at least 10 years. Women who did not meet the mentioned inclusion criteria were excluded fromthe study. To ensure that information gathered reflected the experiences of women living in bothurban and semi-urban/rural areas, participants were recruited from urban hospital settings andcommunity health clinics in Doha, Al Wakrah (South of Qatar), and Al Khor (North of Qatar). Othermain sites in Qatar are currently under Qatar Petroleum and Qatar Gas jurisdiction. Not only isaccessibility to these sites difficult, but Qatar Petroleum and Qatar Gas are responsible for theprovision of health care to its workers, with the majority of these workers being male.
 Questionnaire and data collection method
 Face-to-face interviews using a structured, quantitative survey questionnaire were used for datacollection. Interviews were conducted in Arabic by seven female interviewers and lasted an averageof 30 minutes. These interviewers were nurses who were fluent in both Arabic and English, hadexperience working in the health care system in Qatar, and were trained by the lead principalinvestigator of the project (TD). Five of these research staff had a Bachelor of Science degree inNursing and two were in their final year of obtaining the degree. To ensure diversity of participantsand represent the general female Arabic population, study participants were interviewed duringdifferent days of the week and different times of the day.Survey items had been developed specifically for this study and were further refined based on the
 responses and suggestions of experts in the field. The structured questions were based upon theliterature and the results of previous studies [35–40]. With permission from researchers whoconducted similar surveys with women of different ethno-cultural backgrounds—Dr. StephenMcPhee [41–43] and Dr. Juliane Cheek [44]—items from their surveys of breast cancer screening withVietnamese women living in the U.S and Australia, respectively, were also incorporated. These itemshave been tested and proven valid and reliable. Back-translation of the survey questionnaire intoArabic and English was carried out to ensure lexical equivalence. The survey instrument was fieldtested with 30 Arabic women (35 years of age and older) at the various research sites by a femaleinterviewer fluent in both Arabic and English prior to conducting the full-scale study; these resultswere not included in the full-scale study, and were meant to further clarify and refine questionnaireitems, develop community connections and coalition, and assess the feasibility of the full-scalesurvey.
 Statistical analysis
 Descriptive statistics in the form of mean, standard deviations for interval variables and frequency,with percentages for categorical variables, were performed. To see associations between dependentand categorical variables, chi-square tests were performed. Co-linearity for all covariates significant atunivariate analysis was tested before using them in the multivariate logistic regression analysis.2Multivariate logistic regression was used to assess the effects of selected socio-demographic factors,awareness and knowledge of BCS, health care provider information, and sources of information aboutbreast cancer and mammogram in predicting the binary dependent variables (e.g. clinical breast
 2The CBE Awareness variable was kept in the multivariate analysis, despite its high colinearity with CBE practice.
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 examination, breast self examination, mammogram). A P value of 0.05 (two tailed) was considered asa statistically significant level. Data analysis was done using statistical program SPSS version 19.
 RESULTSParticipants’ profile: overall demographicsThe 1,063 participants who completed the interview were between the ages of 35–82 (M = 44.9,SD = 8.4) years old; 78.9% were married, 98.2% were Muslims, 84.6% had children (49.2% had fiveor more children), 88.7% resided in urban areas, 33.3% attended university, 30.9% reported theirhusband attended university, 34.1% were employed and 58.8% were full-time homemakers.According to 2010 Qatar Census results, Qatari citizens represent 24.4% of the population in
 Qatar; Qatari female citizens represent 36.7% of the female population living in Qatar [33]. Overall,52.1% of the women interviewed in this study were Qatari citizens, 10.9% were citizens of other Arabpeninsular/GCC countries (Saudi Arabia, UAE, Kuwait, Oman, Bahrain, Yemen), 16% were citizens ofLevant countries (Syria, Lebanon, Palestine, Jordan), 10.1% were citizens of North African countries(Egypt, Libya, Tunisia, Algeria, Morocco), and 10.9% were citizens of other countries in the greaterMiddle East (Sudan, Iraq, Iran, Somalia, Mauritania, Pakistan). All participants completed theinterview in Arabic and resided in Qatar for at least 10 years, with the majority living in Qatar between30–49 years (M = 34.8, SD = 14.6).Using the U.S. Bureau of Labor Statistics Standard Occupational Classification system to categorize
 participants’ occupations, more than two-thirds of employed participants (69.1%) were categorizedas working in the ‘‘Management, Business, Science or Arts’’ field [45]. Forty-three (4%) of the womeninterviewed reported that they had been diagnosed with breast cancer (Table 1).
 Awareness of breast cancer and breast cancer screening activitiesIn this study, the term ‘‘awareness’’ is used to indicate that a participant has a preliminaryunderstanding of breast cancer and its screening, whereas the term ‘‘basic knowledge’’ indicates thata participant has a higher level of understanding and accurate knowledge of breast cancer and itsscreening. For example, a participant was assessed as having breast cancer awareness if she hadheard of breast cancer and received some information about breast cancer from at least one source(Table 2). However, a participant was further assessed as having basic knowledge of breast cancerscreening only if she knew how to examine her own breasts, and knew the most recent nationalscreening recommendations for mammography, breast self-examination and clinical breastexamination (Table 3). It is important to note that the current study’s indicators for assessingparticipants’ awareness and basic knowledge were different (as indicated in Tables 2 and 3) than inother studies conducted in the region [13,22].To qualify as being aware, participants had to meet the criteria for each category listed in Table 2.
 The present study found that while 90.7% of participants had awareness of breast cancer, only28.9% had awareness of BSE, 41.8% of CBE, and 26.4% of mammography.
 Basic knowledge of breast cancer screening activitiesUpon assessing higher level knowledge of screening recommendations, only 7.6% of participantswere assessed with having basic knowledge of breast cancer screening activities (Table 3).
 Breast cancer screening participation ratesFor the current study, appropriate practice of breast cancer screening activities was defined accordingto the most recent national screening guidelines and local health center recommendations; breastself examination (BSE) must have been performed by the participant monthly, clinical breastexamination (CBE) must have been performed by a health care professional (most often a doctor or anurse) within the last 1–2 years, and participants 40 years of age or older must have had amammogram within the last 1–2 years.The current study found 13.9% of participants reported performing a monthly BSE, 31.3% had a
 CBE within the last 1 to 2 years, and 26.9% of participants 40 years of age or older had amammogram within the last 1–2 years. Over 50% of the participants interviewed reported they hadnever participated in BCS activities (Table 4). Almost half of survey participants reported that theyplan to have a CBE or mammogram in the next 12 months; 49.4% of the participants said they planon having a breast exam by a health care professional, and 47.8% of the participants ≥40 years old
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 Table 1. Selected socio-demographic data (N = 1,063)
 Variable N (%)
 Age (M = 44.9, SD = 8.4)35–39 years 365 (34.4)40–49 years 399 (37.6)50–59 years 220 (20.7)60+years 77 (7.2)NationalityQatari (Qatari citizen) 554 (52.1%) aNon-Qatari (Qatari resident) 509 (47.9%)ReligionMuslim 1044 (98.2%)Christian 19 (1.8%)Marital statusSingle/never married 83 (7.8%)Married 839 (78.9%)Other (separated, divorced, widowed) 141 (13.3%)Education level of participant bNever went to school 146 (13.7%)Primary school 213 (20%)High school 287 (27%)Trade school 62 (5.8%)University 354 (33.3%)Employment status of participant bEmployed 362 (34.1%)Management, Business, Science, Arts 250 (69.1%)Service Occupations 34 (9.4%)Sales and Office Occupations 64 (17.5%)Construction, Maintenance Occupations 1 (0.3%)Production, Transportation Occupations 4 (1.1%)Full time homemaker 625 (58.8%)Unemployed 75 (7.1%)Education level of husbandNever went to school 112 (10.5%)Primary school 164 (15.4%)High school 233 (21.9%)Trade school 59 (5.6%)University 328 (30.9%)Not applicable/other 167 (15.7%)Living areaUrban 943 (88.7%)Semi-urban 120 (11.3%)Years in Qatar (M = 34.8, SD = 14.6)10–29 years 332 (31.2)30–49 years 551 (51.8)50+years 180 (16.9)Has participant ever had breast cancer?Yes 43 (4%)No 1020 (96%)
 a According to 2010 Qatar Census results, Qatari citizens represent 24.4% of the entire population in Qatar. Qatari female citizens represent36.7% of the entire female population in Qatar [33].
 b 1 participant did not answer these questions.
 said they plan on having a mammogram. Only 1.5% of women participants reported that theirhusbands or male family members are not supportive of them having breast examinations by a healthcare professional, and 1.0% reported their husbands or other family members’ objection was thereason they were not planning on having a mammogram.
 Relationship between awareness, knowledge, educational levels and participation ratesBivariate analyses using chi-square testing were also used to assess relationships betweenawareness, knowledge, educational levels and participation rates in BCS activities (Table 5). Thecurrent study found awareness and basic knowledge of BCS amongst participants were significantlyrelated to participation rates in breast cancer screening activities. Participants who had appropriatelypracticed BSE were more likely to have breast cancer awareness, χ2(1,N = 1062) = 8.74,p = 0.003; BSE awareness, χ2(1,N = 1063) = 199.53, p = 0.001; CBE awareness,
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 Table 2. Awareness of breast cancer and breast cancer screening (N = 1063).
 Awareness of Breast Cancer Correct IncorrectParticipant must have correctly answered bothquestions:
 n (%) n (%)
 Have you ever heard of breast cancer? [Yes] 993 (93.4%) 70 (6.6%)Have you ever had any information about breast cancerfrom: [participant must say ‘‘Yes’’ to at least one]:Family member or friend 713 (67.1%) 350 (32.9%)Newspapers/magazines 692 (65.2%) 371 (34.8%)Television 781 (73.5%) 282 (26.5%)Pamphlet 505 (47.6%) 558 (52.4%)Doctor 305 (28.7%) 758 (71.3%)Nurse 185 (17.4%) 878 (82.6%)Health educator 176 (16.6%) 887 (83.4%)Number (%) of participants who correctly answered bothquestions
 964 (90.7%)
 Awareness of Breast Self Examination Correct IncorrectParticipant must have correctly answered bothquestions:
 n (%) n (%)
 Have you ever heard of women performing breastself-examination at home? [Yes]
 436 (41.0%) 627 (59.0%)
 Do you know how to examine your own breast? [Yes] 469 (44.1%) 594 (55.9%)Number (%) of participants who correctly answered bothquestions
 307 (28.9%)
 Awareness of Clinical Breast Examination Correct IncorrectParticipant must have correctly answered bothquestions:
 n (%) n (%)
 Have you ever heard of an exam where a doctor or anurse examines a woman’s breast to feel for a small lumpthat could be an early sign of breast cancer? [Yes]
 753 (70.8%) 310 (29.2%)
 Have you ever had such a breast examination by a doctoror a nurse? [Yes]
 451 (42.4%) 612 (57.6%)
 Number (%) of participants who correctly answered bothquestions
 444 (41.8%)
 Awareness of Mammography Correct IncorrectParticipant must have correctly answered bothquestions:
 n (%) n (%)
 At what age does the Qatar screening program suggestthat women should start having mammograms? [40–50]
 387 (36.4%) 676 (63.6%)
 How often does the screening program suggest thatwomen should have a mammogram? [once a year, onceevery two years]
 509 (47.9%) 554 (52.1%)
 Number (%) of participants who correctly answered bothquestions
 281 (26.4%)
 Table 3. Basic knowledge of breast cancer screening (N = 1, 063).
 Participant must have correctly answered all 6 questions: Correct Incorrectn (%) n (%)
 At what age does the Qatar screening program suggest thatwomen should start having mammograms? [40–50]
 387 (36.4%) 676 (63.6%)
 How often does the screening program suggest that womenshould have a mammogram? [once a year, once every twoyears]
 509 (47.9%) 554 (52.1%)
 Have you ever heard of an exam where a doctor or a nurseexamines a woman’s breast to feel for a small lump that could bean early sign of breast cancer? [Yes]
 753 (70.8%) 310 (29.2%)
 Have you ever had such a breast examination by a doctor or anurse? [Yes]
 451 (42.4%) 612 (57.6%)
 Have you ever heard of women performing breastself-examination at home? [Yes]
 436 (41.0%) 627 (59.0%)
 Do you know how to examine your own breast? [Yes] 469 (44.1%) 594 (55.9%)Number (%) of participants who correctly answered all 6questions
 81 (7.6%)
 χ2(1,N = 1063) = 91.28, p = 0.001; mammogram awareness, χ2(1,N = 1062) = 11.44, p = 0.001;and basic knowledge of BCS, χ2(1,N = 1063) = 79.63, p = 0.001. Similar trends were found forappropriate practices of CBE and mammogram (with p values ≤ 0.05).Higher education levels of participants were also significantly related with appropriate practice of
 BCS activities [BSE, χ2(1,N = 1062) = 31.14, p = 0.001; CBE, χ2(1,N = 1062) = 16.16, p = 0.003;
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 Table 4. Breast cancer screening participation rates.
 Participant practiced BCSactivities
 At appropriate timea At some point Never practiced
 n (%) n (%)
 Breast Self Examination (BSE)(N = 1063) b
 148 (13.9%) 294 (27.7%) 621 (58.4%)
 Clinical Breast Examination(CBE) (N = 1063)
 333 (31.3%) 118 (11.1%) 612 (57.6%)
 Mammogram (only womenaged ≥ 40) (N = 696) c
 187 (26.9%) 87 (12.5%) 421 (60.6%)
 a Although breast cancer screening guidelines are being revised to reflect Qatar’s health context and to meet the need of cancer care forwomen, appropriate times in this study indicate BSEMonthly; CBE for women aged≥35within the last 1–2 years; mammogram for womenaged ≥40 within the last 1–2 years.
 b 5 participants did not answer this question.c 1 participant did not answer this question. Therefore, calculations related to mammogram practice are based on n = 695.
 Mammogram, χ2(1,N = 695) = 18.36, p = 0.001]. This was also true for their husbands’ educationlevels for participants who were ever married [BSE, χ2(1,N = 896) = 38.65, p = 0.001; CBE,χ2(1,N = 896) = 17.15, p = 0.002; Mammogram, χ2(1,N = 604) = 15.34, p = 0.004].Demographic factors such as age, nationality, marital status, residential information, and
 employment status were also analyzed (Table 6). Marital status was significantly related to CBEpractice, χ2(2,N = 1063) = 20.51, p = 0.001. Employed participants were significantly more likelyto perform BSE monthly than unemployed participants, [χ2(2,N = 1062) = 16.07, p = 0.001]. Whileage did not significantly relate to appropriate mammogram practice, the 40–49 year old age groupwas significantly more likely to have performed a monthly BSE [ χ2(3,N = 1061) = 17.57, p = 0.001]or had a CBE within the last 1–2 years [ χ2(3,N = 1061) = 24.92, p = 0.001] than other age groups.Similarly, participants who had been living in Qatar for 50 years or more were significantly less likelyto perform monthly BSE, [ χ2(2,N = 1063) = 17.26, p = 0.001]; however, length of residence did notaffect CBE or mammogram practice. It is more likely that older Qatari women are less aware of orknow how to perform breast self examination. Living area (urban versus semi-urban areas) was alsonot significantly related to participation in BCS (Table 6).
 Multivariate analysis of factors associated with practice of breast cancer screeningTable 7 represents the multivariate logistic regression analysis of selected independent factors thatmay be used as indicators to predict participation in breast cancer screening activities. Variables witha small number of cases were removed from the multivariate regression analysis.Participants who were aware of BSE or CBE had between two to seven times the odds of performing
 a BSE appropriately than those without awareness (OR= 6.40; 95% CI= 3.97–10.33; p < 0.001and OR= 2.78; 95% CI= 1.63–4.73; p < 0.001, respectively). Having awareness of CBE was thestrongest predictor for appropriate CBE practice (OR= 185.56; 95% CI= 81.50–422.50;p < 0.001). Participants whose doctor talked to them about breast cancer had two to three times theodds of practicing BSE (OR= 2.08; 95% CI= 1.05–4.14; p = 0.037) or having CBE (OR= 3.52;95% CI= 1.63–7.61; p = 0.001) than those whose doctors did not. Participants had increased oddsof having a BSE or CBE if they received information about breast cancer from a nurse (CBE:OR= 2.72; 95% CI= 1.29–5.75; p = 0.009), newspaper/magazine (BSE: OR= 2.10; 95%CI= 1.05–4.18; p = 0.035), or received information about mammography from a doctor (CBE:OR= 1.74; 95% CI= 1.02–2.95; p = 0.041), or television/radio (CBE: OR= 2.03; 95%CI= 1.03–3.99; p = 0.041) than those who did not.Although having mammogram awareness was not a predictor for having a mammogram,
 participants with CBE awareness were more likely to have had a mammogram atappropriate/recommended times (OR= 6.51; 95% CI= 3.65–11.63; p < 0.001). The strongestpredictor for having a mammogram was receiving information about a mammogram from a doctor(OR= 10.10; 95% CI= 5.85–17.44; p < 0.001). Participants also had at least twice the odds ofhaving a mammogram if their doctor talked to them about breast cancer (OR= 3.15; 95%CI= 1.35–7.40; p = 0.008), or if they received information about mammography from a pamphlet(OR= 2.26; 95% CI= 1.08–4.70; p = 0.030).
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 Table 5. Awareness, knowledge, education and participation in breast cancer screening activities.
 Variable Appropriate practice ofBSE
 Appropriate practice ofCBE
 Participation in Mammogram
 Yes (%)N=148
 No (%)N=915
 Yes (%)N=333
 No (%)N=730
 Yes (%)N=187
 No (%)N=508
 Awareness of breastcancer
 144 (97.3) 820 (89.6) 324 (97.3) 640 (87.7) 180 (96.3) 441 (86.8)
 χ2(1,N = 1062) = 8.74,p = 0.003
 χ2(1,N = 1062) =26.81,
 p = 0.001
 χ2(1,N = 695) = 12.82,p = 0.001
 Awareness of BSE 115 (77.7) 192 (21.0) 163 (48.9) 144 (19.7) 80 (42.8) 116 (22.8)
 χ2(1,N = 1063) =199.53,
 p = 0.001
 χ2(1,N = 1063) =95.08,
 p = 0.001
 χ2(1,N = 695) = 26.86,p = 0.001
 Awareness of CBE 115 (77.7) 329 (36.0) 326 (97.9) 118 (16.2) 164 (87.7) 164 (32.3)
 χ2(1,N = 1063) =91.28,
 p = 0.001
 χ2(1,N = 1063) =628.10,
 p = 0.001
 χ2(1,N = 695) = 168.44,p = 0.001
 Awareness ofmammogram
 56 (37.8) 225 (24.6) 129 (38.7) 152 (20.8) 82 (44.1) 91 (17.9)
 χ2(1,N = 1062) =11.44,
 p = 0.001
 χ2(1,N = 1062) =38.14,
 p = 0.001
 χ2(1,N = 694) = 49.84,p = 0.001
 Basic knowledge ofBCS
 38 (25.7) 43 (4.7) 66 (19.8) 15 (2.1) 33 (17.6) 25 (4.9)
 χ2(1,N = 1063) =79.63,
 p = 0.001
 χ2(1,N = 1063) =102.53,
 p = 0.001
 χ2(1,N = 695) = 28.94,p = 0.001
 EducationparticipantNever went toschool
 8 (5.4) 138 (15.1) 29 (8.7) 117 (16.0) 20 (10.7) 112 (22.0)
 Primary school 16 (10.8) 197 (21.6) 60 (18.0) 153 (21.0) 40 (21.4) 122 (24.0)
 High School 39 (26.4) 248 (27.1) 90 (27.0) 197 (27.0) 46 (24.6) 127 (25.0)
 Trade school 11 (7.4) 51 (5.6) 23 (6.9) 39 (5.3) 15 (8.0) 29 (5.7)University 74 (50.0) 280 (30.6) 131 (39.3) 223 (30.6) 66 (35.3) 118 (23.2)
 χ2(4,N = 1062) =31.14,
 p = 0.001
 χ2(4,N = 1062) =16.16,
 p = 0.003
 χ2(4,N = 695) = 18.36,p = 0.001
 Education husbandNever went toschool
 3 (2.4) 109 (14.1) 23 (7.8) 89 (14.8) 16 (9.8) 87 (19.8)
 Primary school 9 (7.2) 155 (20.1) 42 (14.2) 122 (20.3) 25 (15.2) 89 (20.2)
 High School 31 (24.8) 202 (26.2) 85 (28.7) 148 (24.7) 43 (26.2) 106 (24.1)
 Trade school 13 (10.4) 46 (6.0) 23 (7.8) 36 (6.0) 10 (6.1) 29 (6.6)University 69 (55.2) 259 (33.6) 123 (41.6) 205 (34.2) 70 (42.7) 129 (29.3)
 χ2(4,N = 896) =38.65,
 p = 0.001
 χ2(4,N = 896) = 17.15,p = 0.002
 χ2(4,N = 604) = 15.34,p = 0.004
 DISCUSSION AND RECOMMENDATIONSThe results of the current study demonstrates that the majority of Arabic women in Qatar are aware ofbreast cancer (90.7%), however, there are much lower levels of awareness and knowledge of breastcancer screening activities, and only 7.6% of the women interviewed were assessed with havingbasic knowledge of the most recent screening guidelines in Qatar for BSE, CBE and mammograms.Previous studies conducted throughout the Middle East [5,8,13–15,20–22] have also found that
 BCS participation rates are low. Bener et al. (2009) in a study of 1,200 Qatari women (aged 30–55)found 24.9% of those interviewed practice BSE, 23.3% had CBE, and 22.5% hadmammography [13]. The current study assessed participation rates in breast cancer screeningactivities according to the BCS recommended guidelines in Qatar. As expected, current findings
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 Table 6. Selected demographic factors and participation in breast cancer screening activities.
 Variable Appropriate practice ofBSE
 Appropriate practice ofCBE
 Participation in Mammogram
 Yes (%)N=148
 No (%)N=915
 Yes (%)N=333
 No (%)N=730
 Yes (%)N=187
 No (%)N=508
 Age Groups35–39 47 (32.2) 318 (34.8) 88 (26.5) 277 (38.0) - -
 40–49 75 (51.4) 324 (35.4) 150 (45.2) 249 (34.2) 110 (58.8) 289 (56.9)
 50–59 20 (13.7) 200 (21.9) 80 (24.1) 140 (19.2) 64 (34.2) 155 (30.5)
 60+ 4 (2.7) 73 (8.0) 14 (4.2) 63 (8.6) 13 (7.0) 64 (12.6)χ2(3,N = 1061) = 17.57,
 p = 0.001χ2(3,N = 1061) = 24.92,
 p = 0.001χ2(2,N = 695) = 4.62,
 p = 0.099NationalityQatari Citizens 69 (46.6) 485 (53.0) 163 (48.9) 391 (53.6) 98 (52.4) 280 (55.1)
 QatariResidents
 79 (53.4) 430 (47.0) 170 (51.1) 339 (46.4) 89 (47.6) 228 (44.9)
 χ2(1,N = 1063) = 2.08,p = 0.149
 χ2(1,N = 1063) = 1.95,p = 0.163
 χ2(1,N = 695) = 0.41,p = 0.524
 Marital statusSingle 14 (9.5) 69 (7.5) 11 (3.3) 72 (9.9) 4 (2.1) 25 (4.9)Married 119 (80.4) 720 (78.7) 289 (86.8) 550 (75.3) 158 (84.5) 392 (77.2)
 Others 15 (10.1) 126 (13.8) 33 (9.9) 108 (14.8) 25 (13.4) 91 (17.9)
 χ2(2,N = 1063) = 1.92,p = 0.383
 χ2(2,N = 1063) = 20.51,p = 0.001
 χ2(2,N = 695) = 5.15,p = 0.076
 Living area
 Urban 137 (92.6) 806 (88.1) 298 (89.5) 645 (88.4) 171 (91.4) 440(86.6)
 Semi-Urban 11 (7.4) 109 (11.9) 35 (10.5) 85 (11.6) 16 (8.6) 68 (13.4)
 χ2(1,N = 1063) = 2.55,p = 0.110
 χ2(1,N = 1063) = 0.29,p = 0.588
 χ2(1,N = 695) = 3.00,p = 0.083
 Years in Qatar10–29 65 (43.9) 267 (29.2) 111 (33.3) 221 (30.3) 59 (31.6) 134 (26.4)
 30–49 71 (48.0) 480 (52.5) 169 (50.8) 382 (52.3) 84 (44.9) 238 (46.9)
 50+ 12 (8.1) 168 (18.4) 53 (15.9) 127 (17.4) 44 (23.5) 136 (26.8)
 χ2(2,N = 1063) = 17.26,p = 0.001
 χ2(2,N = 1063) = 1.09,p = 0.579
 χ2(2,N = 695) = 1.98,p = 0.371
 EmploymentstatusEmployed 71 (48.0) 291 (31.8) 124 (37.2) 238 (32.6) 57 (30.5) 131(25.8)
 Homemaker 72 (48.6) 553 (60.5) 182 (54.7) 443 (60.8) 112 (59.9) 333 (65.7)
 Unemployed 5 (3.4) 70 (7.7) 27 (8.1) 48 (6.6) 18 (9.6) 43 (8.5)χ2(2,N = 1062) = 16.07,
 p = 0.001χ2(2,N = 1062) = 3.62,
 p = 0.164χ2(2,N = 694) = 2.00,
 p = 0.367
 indicate that participation rates in BCS activities among Arabic women living in Qatar were also low;only 13.9% of participants performed a monthly breast self examination (BSE), 31.3% had a clinicalbreast examination (CBE) within the last 1 to 2 years, and 26.9% of participants 40 years of age orolder had a mammogram done within the last 1 to 2 years. Compared to European guidelines set to>70% acceptance levels of non-opportunistic breast cancer screening programs, participation ratesin Qatar and other Gulf Cooperation Countries (GCC) are very low [10,46]. This study’s results alsoshow that there are some women who have, at some point, performed BSE (27.7%), had CBE(11.1%) and mammogram (12.5%). Together with findings that indicate almost half of participantssaid that they plan to have a CBE (49.4%) or mammogram (47.8%,>40 years old) within the next 12months, these are encouraging findings. It may be that with encouragement and more awareness ofnational guidelines, more Qatari women may practice BCS according to the recommended guidelines.
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 Table 7. Multivariate logistic regression analysis of selected factors associated with practice ofbreast cancer screening.
 Variables Category OR 95% CI P value
 Appropriate practice of BSEBSE awareness Yes 6.40 3.97–10.33 <0.001CBE awareness Yes 2.78 1.63–4.73 <0.001Doctor talked to participant about breastcancer
 Yes 2.08 1.05–4.14 0.037
 Participant received information aboutbreast cancer from anewspaper/magazine
 Yes 2.10 1.05–4.18 0.035
 Appropriate practice of CBECBE awareness Yes 185.56 81.50–422.50 <0.001Doctor talked to participant about breastcancer
 Yes 3.52 1.63–7.61 0.001
 Participant received information aboutbreast cancer from a nurse
 Yes 2.72 1.29–5.75 0.009
 Participant received information aboutmammography from a doctor
 Yes 1.74 1.02–2.95 0.041
 Participant received information aboutmammography from television/radio
 Yes 2.03 1.03–3.99 0.041
 Appropriate practice of mammogramCBE awareness Yes 6.51 3.65–11.63 <0.001Doctor talked to participant about breastcancer
 Yes 3.15 1.35–7.40 0.008
 Participant received information onmammogram from a doctor
 Yes 10.10 5.85–17.44 <0.001
 Participant received information onmammogram from a pamphlet
 Yes 2.26 1.08–4.70 0.030
 It is important to note that the authors of this paper are aware of the controversial issue regarding theeffectiveness and usefulness of breast self-examination for women living in other societies [47].Given that the population of interest is women who come from different ethno-cultural backgroundsthroughout the Middle East and who live in an area with notably low participation rates in CBE andmammography, not recommending BSE to Arabic women warrants very careful consideration of sucha decision’s impact on early detection of breast cancer in Qatar.Both bivariate analyses and multivariate regression analyses showed nationality was not a
 significant predictor for BCS practice. We suggest this result is due to the fact that the Qatarigovernment provides subsidized or free health care services—including mammograms atrecommended times—in modern facilities for all of its residents, which reduces the burden of cost asa barrier to having a mammogram. Qatar is a multi-national country (the current study’s samplepopulation represented over 20 different nationalities); it is encouraging that nationality does notaffect participation rates in BCS activities. However, since fewer Qatari women citizens reported thattheir doctors talked to them about breast cancer (19.3%) than other Arabic women living in Qatar(29.9%), those behind public education campaigns and health care providers should find ways totalk to and encourage Qatari women about breast cancer awareness and recommended screeningactivities. Previous studies also indicate that physicians are less likely to share information orrecommend mammography to women different than themselves in nationality, age, gender or socialclass [8,27,48].Although living area (urban versus semi-urban) was not significantly related to participation in BCS
 activities, living in semi-urban areas might limit the ability of women age 40 and older to accessmammography screening clinics in urban areas because they have to travel longer distances to amammogram clinic. Thus, a mobile mammogram clinic that provides service closer to women living insemi-urban areas may increase women’s mammogram participation rates [49].Participants with higher levels of education were more likely to participate in BCS activities. A
 recent study in Saudi Arabia (2011) indicates similar results; women with at least university leveleducation are more likely to participate in BSE and CBE than women with lower educationallevels [50]. It is important to note that not only did participation in breast cancer screening activitiesincrease with higher education levels of women participants, but they also increased with highereducation levels of their husbands. To our knowledge, no other studies have examined therelationship between the husband’s level of education and the wife’s breast cancer screening
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 knowledge and activities in the Middle East. The current study found husbands’ higher educationlevels are significantly related to women having knowledge of BCS and to higher participation rates inbreast cancer screening activities. It may be that men who have higher education levels are moreaware of breast cancer, its screening, and the benefits of early detection of breast cancer; thus theymay give more support and encouragement to their wives to participate in BCS activities. As men playan important role in Arabic women’s lives, their interest and participation in breast cancer screeningcould be an effective enabler [19,49]. Thus, Arabic men should be made aware of breast cancer andits screening, and their role in providing support and encouragement to their female family membersin BCS activities. It is a very encouraging finding from our study that only between 1.0 and 1.5% ofparticipants perceived that their husbands or other family members object to breast examinations.The current study also indicates receiving information about breast cancer and BCS from any
 source significantly increased participation in screening activities. Multivariate regression analysesindicate receiving information from a doctor about breast cancer was a predictor for performingbreast self-examination, having a clinical breast examination or a mammogram at recommendedtimes. Despite this, doctors do not often talk about breast cancer or actively encourage their femalepatients to participate in breast cancer screening activities; only 24.4% of the women interviewedreported that their doctors had ever talked to them about breast cancer. Women whose doctorstalked to them about mammography were more likely to have a mammogram according torecommended guidelines. Previous studies have also shown physician recommendations areimportant determinants of mammography [27,50–52]. This indicates the critical role doctors have inraising awareness in women about breast cancer and breast cancer screening services.Policies related to screening guidelines and patient education should stress increased
 physician-patient time to discuss breast cancer, screening recommendations, the benefits of earlydetection, and the negative effects of not participating in appropriate BCS activities. As currentfindings suggest, women are more likely to participate in BCS activities if they received informationfrom even one source about breast cancer or mammography, and one of the strongest predictors ofparticipating in BCS was receiving information from their doctors. Primary care physicians often builda rapport with their patients, and are therefore in an ideal position to raise awareness among womenduring routine patient visits [50]. Physicians should be encouraged to incorporate breast cancerscreening recommendations into their daily routine and practice with their female patients.The current study demonstrates that not only doctors, but also other health care providers such as
 nurses and health educators play a significant role in breast health care in Qatar. Women whoreceived information about breast cancer from a nurse had twice the odds of having a CBE atrecommended times than women who did not receive information from a nurse (OR= 2.72; 95%CI= 1.29–5.75; p = 0.009). Yet, only 17.4% of the women interviewed in this study receivedinformation about breast cancer from a nurse, 16.6% from a health educator, and 11.9% and 9%received information about mammography from nurses or health educators, respectively. Health careproviders were found to be important sources of knowledge about breast cancer screening for Arabicwomen in other studies [50–56]. Several studies have also found that nurses and health care workersdo not have sufficient knowledge of breast cancer risk factors and screening methods [57–60], andtheir lack of knowledge limits encouragement of patients to engage in screening activities [60]. Alliedhealth professionals should therefore be trained and empowered to play a bigger and more proactivepart in breast cancer intervention strategies in Qatar and neighboring countries. A 2011 studyconducted in Qatar found that even pharmacists are willing to be involved with educating theirpatients about breast cancer, despite their current low involvement [61].A Train-the-Trainer (TTT) program that focused on teaching breast cancer screening and prevention
 to nurses from 20 different countries indicates health care providers such as nurses and allied healthprofessionals can help address knowledge gaps [62]. A similar study in Turkey found knowledge andparticipation rates of Turkish women increased following a BSE educational interventionprogram [63]. Although promising, rates are still low and indicate having knowledge may not beenough. Previous studies have found that even among Arab women with sufficient knowledge,participation in breast cancer screening activities remained low [13,22,53,57,64,65]. More researchon socio-cultural barriers is needed for development of culturally appropriate interventions.Given these findings—that there are low levels of awareness and knowledge of breast cancer
 screening and that women who are aware of BCS recommendations are more likely to practice BCSactivities according to recommended guidelines—it is imperative that public educational campaigns
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 be implemented in Qatar to promote breast health and early detection of breast cancer. Breast cancerawareness campaigns are effective educational tools; they have been shown to increase motivationin women and improve physician initiative for early detection [19]. Raising awareness about breastcancer and its screening among women in Qatar through a variety of sources is also important whenconsidering an intervention program. This study found women who received information about breastcancer or mammograms from any of the sources asked (family/friend, newspaper/magazine,television/radio, pamphlets, doctor, nurse, health educator) were more likely to participate in BCS.Although only 1.1% of the women interviewed listed the internet as their source of information onbreast cancer, it is also important to utilize the internet to raise awareness about breast cancer and itsscreening among younger women. Sending reminders in the form of a letter or SMS message mightbe effective in increasing attendance at Well-Women clinics for breast examination and mammogramuptake [14,15]; 58.7% of women interviewed in the current study said that they would have amammogram if they received a letter reminding them from a doctor or other health care provider.
 CONCLUSIONWhile breast cancer incidence rates are rising among women in the Middle East [3,7,8], currentfindings on the strongest predictors for participation in breast cancer screening activities amongArabic women in Qatar are encouraging. An overwhelming majority (94%) of the women interviewedreported that they would make an appointment for a mammogram if their doctor recommended it,and a doctor recommendation is one of the strongest predictors of screening practices. It is thereforecritical to raise awareness among physicians and other health care professionals such as nurses,health educators, or pharmacists of the effectiveness of their explanations and demonstrations topatients about breast cancer and its screening. It is also important to raise awareness of breast cancerand early detection amongst women through various forms of media to increase participation in earlyscreening programs and reduce breast cancer morbidity and mortality for Arab women living in Qatar.Due to convenience sampling, the current study has limited ability to generalize survey results and
 potential bias. To avoid bias to some extent, randomly-selected times were chosen for theface-to-face interviews, and attempts were made to approach all potential respondents in aninterview location. This method has been used successfully in other studies to recruit respondents inhard-to-reach communities [66,67]. In addition, data was collected from self-reports, and may besubject to inaccuracy or social-desirability response bias.Despite these limitations, the benefits of this study’s findings are potentially far-reaching and
 include: raising awareness levels of breast cancer and its screening activities; developing a culturallyappropriate, socially-acceptable, and effective intervention program; and ultimately, decreasing bothmorbidity and mortality from breast cancer in Qatar. Linking research findings to policy making,service delivery and practice is an important element of this study. As several investigators of thisstudy are key health care providers and health care policy-makers who are committed to providingservices that meet the health care needs of women in Qatar, we anticipate that the results of thisresearch will impact health care policy as well as health care provision to women in Qatar. Findingsmay also be applicable to other female populations in the Middle East and benefit women of similarethnic and cultural backgrounds worldwide.
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